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1) = £3t R1 1 fcl*#&B«Jtl»&SiU. R 6 l*1tiiUig£ 

-jSSSC (4) 



R7 




I 

R9 



-)!S5£ (4) HfeUT. R 7 <fctfR 9 (i^^^iL UT. 7X^1^ S^T -/ S> 

7K1£S£ilb. R 8 \3i7kMM^-^ y\a<7*>p^. TJI^JUa^ 7i^ + i/is T 
U-JI'Bn 7U-;W*v^ v?;S, 7v^75/Iv 7Jb*^7$/Sv 

7)lZl^ y*Jl,*'-JI/S, A^;^-f;Hx 7^77^^^!, TJI/*^*^* 

>l4^7k14^fe^L. R 1 Oli^ifS^tto 

frlB-^S: (2), (3) <fc ( 4 ) IC U T s R U R2, R 3 , R 5 , 
R 7 N R8feij;R9 3b<^i-T;U + ^^lwli. g&g £ * "T ?> 7" )V* JUg 33 «fc IT 

i/7VS, /\ay>J^ : fx <fc tJ^-f tt«7K teStf^SftSo MI37JU 
*^*<7>0ll;:Hu x^JK -fV^D^K t-^/K kh'Q 
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R1, R2, R3 V R5 S R7. R 8 R 9 tfitv £ □ T )l>&lZlt, 

ffllBv* nT)\,*iU&k Urii, JBiSRfli?-*^ 5 7iS 1 2©->*a7^*JHtf 
»*UU„ BulBS^So^atli-f *>'!4lii7X , tiS^^*^i)o TOES'* □ t;Hp 

RU R 2 N R 3 . R 5 N R 7 . R8fe,tVR9 *«*-*-7 9 Jl' + ^St It, S 

&g & % -r * 7 ^ * ;ugfc «t isg&<D 7" ^ ;i/ + jus ^ s tt i> <> 15ib 7 -5 ->i/ 

RK R 2 N R 3 > R 5 > R 7 . R 8 33 «fc Xf R 9 ^it7 U -JU^lCteU g& 
LTlt, ^^^^^^ 6 72(^2 007 U -iimtm * Bul3gm^©^Jl3l*. 

7^ + ;us> 7ju=i*5>^ /\ay>^^ N 7^*jut5^s> .tow *>tt 
UlTkli^tf^ftSo MI37 y -;us©0!1Ij:I±n 7irjk p-MJJK p-* 

y ) 7 X — )lrtfi'£*tl* o 

RK R2> R3> R5. R7, R 8feJ:VR 9^it7J^^f tllltts 

ffFi3gmS©^jii:i*-f ^->ttSi7k14g^^S^^o buI37;u+^^*S<d^ji3|±. 

R1 N R 2 N R 3 >, R5, R7 S R 8 J: R 9 *<^"T 7 U - IZ It, 

g^g£*frS7 U -;U^*S33ctT/^g^©7 U -;U^7)-S/)^*tV^o H5I3 
7 U -^tfSi: Lrii N Ut*iSi-?tt3!i«6 73M2 0©7 U -JU^*S*<»* Uu<, 

Bui3g^s©^oi-i±N 7;^*J^s^ tj«ktf *>i4^7X't4SA<^^*iSo itiii37 
u -;u^*scD#ijizii, 7 3i - ^^Ti-SJs.ttfp - s y 
R2 (t^iecD r !j ) x-mztizmmmmt, 5 m^tzitQ m^mmmtm^^ 

n, s, o*«#*li\o ^fiiiitfeoTfei^fiiii^feoT: 
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If £ *l £> o 

R1, R3, R5, R 8 vSlCli. IHIfettST^a + i/ 

ibS. ^->1±im7K't4gA<^*ti5o 1KlB7JI/3*5/*(D0ii;:l* N h * 

6 73 31 2 0C0 7 7 'J - LUo B51Bm&^ro0!l Kites TJl^=¥ 

R 8 tf^-fT ->)UT 5. J gg|g£*r-f i.TiWbT' 5 y ^fc .ktfMlA 

(D7v^7$/Ii)<tStl5, huIBTv^TS y St UTli, jgjitiJlC^gfc # 2 75 

^£*l£o BUlBT' vJUT^ y S(D0!ll3li. 7t h75Kx 7ntt>75K, "C 
>XT5Kfc«fctf3, 5 -y7JI/*^>X75 K^SfrS. 

R 8 )!)<it7JI/*z;i,7 5^ gdl^ m^S*#-r5^;U^--IUT5 y gfc«fc 

j^mii^^^ 1 75M2 0©7^*z^7$ Jmtmt. UU 0 litr IB :UU*x JILT'S 

tl 5 o 

R 8*<^f T^n*^^^AK-^7'5y SICI*^ iM&tt57J^*v* 
;b,if-^7'5y^fc v <tt/^g^(D7'^=i + v*;u5jf-^7'^yg^^*tiSo#i 

5>*ju^- jits, y gtf*?* uuo «lE«Jftaia)«ti*-f *>14$S7j<ttStf#* 
ti^o b9IBt^zi*S/*;u**^^ts y So^Jicilix x s + i<*;i,7jf-;i/TS y 
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R7, R8, R 9 A^^-T^zi + ^^jlx^-^^lCli, i^ISttS?;^ 
* S/ * ;U *' = -IU ft 33 «fc & § & <D T )l =l * 5> 2) j|, ~ )\, £ ^ * ft 5 o Hu 13 T )l 

R2, R 7 > R8, R 9 A<g|-r * )\,mz\£^ I^SSttSA^/^ 

Stf^SttSo tMBfc^/t^-r *7Ji>a;iwt^-f £zfs;* 

r 8 h<m-rw%im*&T%x)),7 )i>m&&xfmw.Wk<DX)i'7 7^4 )um 
m&mizit^ mx)i-7 7^4 jnfeivv- ( 2 - l k □ + 5>x^^) 7. 

R2, R 8 A^1-Ti>^Slz:li N m&gi*^? %T Tfmw& <D 7 is 
^JKtfdiittSo BfliBT->^fti: L-Cli, ^fitJgC^ffctf 1 7iS2 0 CD 7 5^ ^ * # 

S ^G>ffllZ\£ s Jl75y , i/'I^TS;, 7 — U ^ fctfctJ^— •£□□7'" 

r 4, r 6 , r 1 OTr&ztizmmm&iz, -f&& ( 1 ) oBx-mztizmWi 

mm^l&ff 1 75M 1 207;b + JH, 7U-JH^ T )l>*)\,£fz\£T V -JUT* 

«fiB-*»3C (3) Zal*-N= N — N H — N £fcl*-C (R1 1) = &£ 
U Z bfcJ:tfZ cli&*»jil,T N - N= *fcli-C (R1 1) =£i!U x R 
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1 1 o r 1 1 wm-riE&mm&&£ un*. 




«na-»s (2) ~ (4) -c^^*is^*4^7X)Si±^*4ii ur^ffl-rs^^iz: 

( 2 ) ~ ( 4 ) *<ZK R 1 > R 2 , R 3 , R5, R7, R 8 fc«fct/R 9 CD'J> 
(4) 4"<ZK R1~R1 1 #S6fc-f *>tt&*tt*4«ife*i:UT*r*lfe*4 

±IB-^SC (2) % (3) TkV (4) ©d-fes »* Ut\ ( 2 ) T* 
feStf, ^T-feTIB-©:^ ( 2 - 1 ) T?£**i*fccDa<4*i;:#* UUo 

-HftoS ( 2 - 1 ) 




(2-1 ) <K R l, »O t R l, tt % *3RS^s + ^*n7A* 
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2-241 9 If, 2 0 0 1 - 2 7 9 1 4 5^, #M 2000-1 2483 

2^ s#f cut^-e^So 
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t-C 4 H g N=N~Ar 



M *NH 5 



NaOOC N^N COONa 
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t " G4H l/ N=N s 
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2~2 0Ii%^tU, «fc Vft£ U < l*> 0. 5 ~ 1 5Ii%^tt5, 
[0 0 6 5 ] 

*&W<D4 li> £ 6> ic: -f >^4>I3— flg^C (A) -eii^ftSlb^fc^W-f 
50i<!fS UUo — flSs* ( A ) X ;u?jf - ;b «fe u < li^^DJl^&^Wr 

-Jfe^ (A) 




3ff^t&tUTfeJ:iM,, #£fci\fecD-Z:*»«fcUo * S MSIttflMfetf* Life* 

-et i. 09*1*7 ($? * u < i* ft sue i~2o. <ki9»*b< \tm.mwL 

1-1 2 , U < l*i%m%H 1 ~8-Ufci9 > x^JK i s o 

-7atZ)l>^ tert-^ik n-*<7^)l, n - 7= £> ;b N n-^*tf^JK 
5>*o:7nt£JK 5>£n^>^;K S>^n^*i>JU^) s 7Jl/^- 1 ll/S L 
< li^ijtii&2~2 0, «k U < l*j^m^2~1 2. 4*te# * L < liJ^mUi2 

— fl^Jxl* 7'JJk 2 - - JU, 3 — , Til 
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^r-)im (*f* b 2 ~2 o. «to»*u<i*^msfe2~i 2, #i3» 
(if* u < \zmm®.6~3 0, <fc u < i*j^fstifc6~2 0 , ftizm-z 
m) ^ 75;i u < itmmm.o-2 o N «fci?0*u<i*^mifto~i 2. 

m (if * u < ttjttxft 1 ~2o, cf9»*L< \zm.mm 1 - 1 2 % #i;:if * u < 

(if £ U < li«*»6~2 0 % <b 19 if * L < l*Jft*»6 ~ 1 6 N 
U<li^^lft6~1 2ffet), «;ltt7x = ^;*-*5> % 2 -t7fJ^ + 5/f ) > 

(jtf * u < itmmm. 1-20, * sif * u < 1*^1* 1 ~ 1 6 . &\z» 
* u < itmmm. 1 — 12 7?$. 19 > mx^T-t^^, •< e/t 

□ -HH80 > ■7';U=i4 i v*;i,^- < /US (if * t < lijssiiigfr 2 ~ 2 0 N <t<9if s u 
<l*j^mSfc2~1 6, #130 * U < l*jK^|j(2~1 2l:fei9> ^0^.1*^ h*v*J 
JUtf^JK a: h=>F^t))l7n-)Um) s T >J (if * U < li 
M^ffe7~2 o N J: t)if * L < Iij^mife7~l 6. #130 * L < liMmi&7~ 1 
o-efe«9 N ^Jx.ii73iii;u^- + i>* J /i/^- ( ii/&f ) N 7^JU:**S/a£ (if*u< 
0 N J:0»*U<I*J«5R8[2~1 6. Wt» * l> < lij^«^2 ~ 

1 OT-fc^ MxtfT'-t h + v> "ovf-nu:**^**) . 7^>;P75;i (if* 

U<lij^mHfe2~2 0, <fc Oif * U < lij^iHtfc 2~ 1 6. ftliff * U < l*j^^SS 

2 ~ 1 OTrfeO. «!l^«7t5 1 ;i/75;, ^>y-f J175^) % T^U^ + v* 
fl, ?tf - 7 * y £ (if S U < l±J^m!St2~2 0 N £9 if* L < ItMm®. 2 ~ 1 6 N 

t y -;^+5'*;i,/1?-^75 ^ s (if £ u < iij^m^7~2 o N <t Oif £ L < 

(ij^mife7~1 6. 4*fc» £ U < Ii^i|igfc7~ 1 2trfe<9 N mZ\t7 

is*> )itf-)iT 5l j m) , x)i7is—)\,T z ; m (if*u< \tmm$& 1 — 2 o N .t 

"5 if * L < li^mi* 1-16. #l3if * L < lijgtfSti&r: 1 ~ 1 2T-feO, 

T)i>x)i*-)U7 5 / . 7ir;M;i/*-Ji'7$n) x 7Ji/77t^;n (if 

SUI^IS!tO~20 s «fc Oif * U < li^m^O- 1 6, * u < 

^ 7 ? ^ 'f 7ir;i,7^7 7 : E-f Jl/f ) % £Jb/f *E<f JUS (0*U<l*j^^ 
Ife1~20, <t!9if*L< lij^mife 1-1 6^ #lCif * U < ItmmHk 1-1 2 T* 

n^*;uA^-r ;k») % t (if * L < li^mik 1 - 2 o N «t "9 if * 
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L < 1 -16, * U < It^mm. 1 ~1 2-efei9. 0iJ a. IS * 9 1 

, u < li^nm 1 ~2o, «fci9»^u< itmmwi 1 ~ 

1 6. <%\Z&£L<&Mmmi ~1 2T-fei9. 0!l*l£* S^K hv^) > 

y < - Jim (#g- u < iti%mm.i -20, j:i9*?su<ii^m^i -1 6, miz 
-16, u<iij^*&i -1 2T-feo, mmzt'^j K, U-f 

K, 7i-^-i7U-f K*> s U >K75 Kfi U < 1 - 20, «fc 19 

U < UfcjgtSttffc 1 -16, U < ~ 1 2T-fe«9, 0!l*.l£vX 

U >^T 5 K> 7 a: - JU U >l75 h*^) , t h* □* * 7J ^ KS, 

nn>f>l§E^ * sHH^, JfiJfcJK^ IlSf, ar^ll^) s J 

73^/K+^^US, -Sag, t Ko+tAiI N 7JU7 * J S, 
b Kv->VS, 5 J S, ^aSIS U < lij^mifc 1-30, <9*?* b 

< lii^miJc 1—1 2 T? <fc *9 % '^□JSK^fc UTI*, #!lxl*^^J^^, ^^J^^, 

y\/yjK ^>';f tV'jjk *A/t»;ijH, % r-tfe-ju^o , $>yji/S 

U < liJ^^lfe3-4 0, cb"9»*b<li^^^3-3 0, #I3»SU< 1*^*1^ 

3 — 2 4T-fe 0 , 09 X. 12 h V * 9 s - Jlr 3/ U JK hU7izJk>U jKf) ^Ftf^tf e> 

ia*. seic, 5ftj»1±©«3iN 7k&i4©^©fccD&£:s*a> i &a> 

-*3S (A) TrgiS;h,3<b-£%£: Utff* U <fffl^*i,5t©h UTli, 2/ * 

□ bf U > , 2 - £ □ D K > , £-7j7D7i'^A, x K7b Ka77>, 1, 4 
-v 1, 3 -V* 5^*; 'J *JJ >, N -*^JHf □ y h*>, x 

f U>ii, >UI>*5>x KU 5>">, fc^v>, ^J|/*U >, 1 - 2 - 

ey k>, 2 2 -tf^-y-y y >, 2 -x?ji/- 2 -**-y-\; y >, 2, 

4 , 4 - h y 2 v y >^£3Mf 3 z. £: % tf> *fge.8iifc 
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Uli, -f>^l:MLto. 00 1 -5 011%, ^i:»SL<tt. o. 1-1 

m<o^H^i±\zm^ } b^<r>^^^^> ice*©*©******* 
m m a *s m * w -t± *c u r x m ® & t4 m # <o ib m i - -a ^ £ ft * £ ^ *» & » 

-m& (B) X-Y-Z 

-flgit (B) leftist, X l±-N(Q,)-Q 2 -e^$tti)S$a"ro Zl*-H(0,)-Q 
2 T-^ftS«£L<l±-0-Q 3 T-3l£*i&&£S|-r, Y li, -W- (Q) k - (H) n -X*m 

C ^-e W fc«}:^H I*. -CO-. -S0 2 -. -P0(Q 4 )--*?^£*t&&£* Sf * L < 

TJ^MSyS. fti-fi^Ifitflf. -V-l?^$ttSS (VI* 
x^u>». i. 3-^neu>I. i. 2-^otfu>S. 1. 

4-?^lx>S. 1. 6-^*->U>^ 1. 8 U>M#*£lf t>tl3o 
7jl/7-zL/>Ii: LTIi, if * U < l*0tSlfc 1 * t> L 2 O X* fe y , 0U;U£tf- 

b>g^#^if e>ft£o 

7U-U>StLtlt jf*L<l*HI!t1 ft^U20T?fey, 2 
-7izU>S, 1. 3-7i-l/>S, 1. 4-7i-U>i. 1. 8-^-7 

i. 5 -i-yf-iy^^. 2, 6 -t7f L/>g^#*Pif 
0,-04!*. Tk^n^. t;u*>uS. 7Ju>r-iH, 7;i/+-jui, 

7 ij_, u ^ a®I, ^fa7'J-ii/S, 7JI/3 + VS, 7'J-ii/t + i'i, 
^^□^^.^^g^ /k^p7 y— ;u*-**>tt, 7J^;i/7 5/S. t u - ;u T 5 
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iiiifci -15 -efe y % Wz.&* >f t p^s^ugft if 

t;u^-;usi*. » * L < i*gjfit§& 2-30 t-fe y , «fc y u < i*&fHlfe 2- 

^ 4r -tr > - 1 — f ;u S ft £ if & tt § . 

t;u*-;usi*. l < izm.m%L 2-30 fe y , <*: y l < iz&im®. 2- 
15-efey, «jttfx*=ji/*, tr^gft t**^(f e»tt^o 

T'J-;USI*. *?£L < 6-30, £ y l < ligtism 6-15 -cfe 

tf u - ;u s ft if t&<^ if •=> ft § , 

n^SXUtAf P7U-^SIi, Sf*L< (* 5 * t- 1* 6 ftSg-e fe y , ffeO 
1st £ $S Lttfiu. Af PH^tLtlj:, <5>J UlliT, Stills 

^f-*^if *j*u < 2~3o fey % cb y if * l < itmm^L 2-15 

;uS. f H7tKP7'j;i/S, ^x^ju&ftiftf^if e>;h<5o 

r;ua ^ri/Stts Sf*u< itsim®. 1-30-efey, £ y *f*l < izmmm i~ 
i5T-fei>o * h + vS. xh^>>s. i/^o^^i/Uti/iftW 

7'J-^*?/il*, #*L<l*0tfSig&6<-3O fey, L<liSIl!6 
Svftif #31 If 

•J —)VT 5 y Slcfclt^>^T-P^fl)i5m*fri^Lt= : fe.a><t:i^^ll?fe'5o 
T/I'HTS/I, 7U-^75yS, ^ Ol75^I, n7'J- JI/7 

5 J Slw*5lt-ST 5 -/ 1 ft U> L 2$fcG>U-f ft-efeoT £ «fcl^. 

uH^G, Q, ~Q 4 tf>£-gl*, BBlW^-C-fe&ii^l*. liSStUtt<j:<, 

■e<oeglSi: lti*, /xpyi/Jl^. v7/S. /HJUSJUg, 7;i/4iUS, 

>r-;u^ % T U — JUS. 'sf Pfl, 1~3i75/S, -f 5 / 

7^3 + i/i. 7'j-ji/t + vl, t;i/^;u^^-S> tu— ;u^^-S, 
7fx^;ug, t;up4t*>*^^-^S. 7U-^t+'>7j;i/^-;uS, t;u4f;u* 
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m&Stf t^ + ^s^&s^cdt^+^si*, 0 * u < itmm®. 1-30, <t 
0»* b < liMiim 1-15 tfeSo malt, t-7f;n, □ 

t;u^^^SI*s if * L < lij^mik 2-30, «fc oif S L < lij^mik 2-15 T 

T)\,*->i>m\t. i? * u < 2-30, <t oif * u < i^mst 2-15 t? ■ 

TU-JU*!^ if£ U < lilit 6-30, «fc U < tt^mife 6-15 Tffe 

19, mxit. 7izjts s h'j^i> +S/'jiHx t7?;n, tr? 1- u;i/S> 

U < li^mife 2— 30, cb 9if * b < lijEsiStift 2-15 T*fc 0 , tfU5>*;U 
ij vJH N '9^S> * + U-^7 7U;Hs r K 7 t K □ 7 'J Jl» 

1 —3 |7$ > Slis 7J^^7 5^Ix 7^-^75;!, VT 

Jl/ + ^7 5;Sv i/'7U-^75/^ 7JI/ + Jl<7U-^75;lv ^-^O^T 
5;S, K;*'s5rnS|7 , 5 y ^fcirirfc "9 , if * U < li3«Ry 5 y Itfe 19 s ^ 
1-30, «fc 0 if * u < lij^^fs 1-16 r-fe 19 , ixiJi/Vf;i'7 5yi> 

>fS/gl*, -CR,|=NR U *fe|*-H=CR,,R,4TJ3E**lS*!fe 0 % CLCeR,,— 
Ru \%i£%m=S-, 7JI/ + Jl'Sx 7U-iHv '^□SRafis 7;^+M, 7"9- 
iW+vl, 1 ~3$17$ J Sfr&SilStiS^T'fcSo if* L < 1—30 
fe>9s <fc "9if £ L < li^mSfe 1-15 TfeSo 

7^3*5>SI±, if * U < l±j^ifi£fe 1-30, «t >9if * U < 1-15 T- 

ti5 o 
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7"J -)\>**5smte, b < Itmmm 6-30, <fc L < li^^il 6 — 1 5 

u < itmmm 1-30. j;i9»*u<iiMm^i~i5 

If 6>ti5o 

7U-^*gl±, » * U < lij^mii 6~30. <fc t>*?£ L < li^m^ 6-15 

*JU*->TS KSIi. U < li^mSS 1~30, J: b < l*J»*» 1~15 

T-fc >9 . 00 I£ . 7t h75KIv JUTS. Kg, N-.S^'OVJ-r Jl/ 

7J1,*>7 5 Kltt, U < (* ft ft ft 1-30, <fc 0$f * b < liftftft 1-15 
*;UA^-f A^l*, U < lift*!* 1-30, <fc 19 0* U < lift^ift 1-15 

T*fe-So 0flx.i£, aftfMKDA^'t^-r jug, Jiwt^ w ;ug. 

x^^^^^f^^lis U < liftiiift 1-30, <fc U < fcfcjsslltft 1-15 

0!l;tl£, ii^ODX;!/??^^^!, * 7=Z4 v*=f- 

v*7f Jl'Xil/77 : E-f JUg&^tf^lf e>tiSo 

Timr^*jb*=;uan*^ *?* u < liftftft 1-30, «t u < i±ftfjift 1 
t -;u*^**n^si* % l < liftftft 6-30. «fc 19 »s u < i*ftmft 6 

— 15 t-fe^ *>VJ-r JUS. h -f JUg&£#^lf &ti&o 

+ »* b < liftiiift 1-30. cfc ijffi u < teftmft 1 

t y -^x;u*--»usiis » * L < teftmft 6-30, «fc 19 u < teftmft 6 

— 15-C-feOs Wjltfx ^>-t?>3JU* = JUg, p- h )m>*)l*-)l&, 
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Tfr^^Ss-hiV-ftiDVmt* U < Itmmm. 1-30, J;i9*?£b<li0£iiii!lfc 
1-15 9 > 0!l;U£ N .* K* x S * Jbtf^l^ ^ S * 

$/ * J U jjf - )V & if A< p 1 ** 6> ft 3 o 

T 7 U -JU**^* #* U < 6-30, «fc 00* L < 

m$k 6 — 15 T'fc «? „ 0dxli7 i / +5/*^/^^, 1-t7h*i/*l^-Jl' 

7^*^*^*njb**^ai±^ u < itmmm. i~3o> u < 

m$k 1-15 T*fe 0 N tfdjlUJU h + vS, ~f=f-u4 

7iJ-^*J^-;W*«>Slt U < lij^mife 6-30, <fc 9 0 £ U < I*jgs 
6-15 Trfe «9 , 0»Jx.UI:^> JU** v^, 1-^-7 K + vi& £ # 

•7U*>Sli, u < i&jgiXft 1-30. «fc «p * u < 1-15 -efe 

^u-f KSli, if * U < (i^miSl 1-30. <fc Off* b < li^mH* 1-15 

mm=.XT)i,m£. 0 *>< lij^m^ i~3o N «fc oif * u < 1-15 
x i: z ii N »s t < i^mm^t u < ii7j^JH^f^ufc7 5ysT*&5 0 

X £ 1 I*, SlW£^UTJi:&ff2J5SUT<&&t\o K Tktf n Ufc *i ^ *l 0 £ l£ 1 

— j&hS (B) -c^^tL^-fb-&^<D0* Uiv^*qsl*£ugsaT-/Bu-c<fci,\jb< N 

U < li-f 0.1—80 Ii% s * 6>IC«F* U < I* 1—50 II%ffe5 0 

J^TIC-SSS; (B) Trii£;|i3<b^%©llft0iJ£^-r ^BJll**. "fe 3 A, d 
tiled; o rRg^^F tiS feOirliT&Uo 

(ft^J) 

N, N' 5^UJg?iii 
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xf U 

y( 5 y y i j *j j > 

^*-tf-*^JU7fcX*MJ75 K(HMPA) 

2 - * ^ - 2 - * + 1* \/ U > 
2 -m^JU- 2 + U > 

f h7kKD-2-t;U5K> 

a. - U y h 
^ y zi - ;u r> u ji, 

1 -^f;n:^> h > 

T=? > h W > 
•j? -5 y - )l 

4 - y ^ )l> ^ -7 7 - )V 

5 , 6-J/ , th , D | 77^>JI' 

1, 3 - v*=f-)\,iM\> \±*J-)\>m. 

V □ > v'7 5 K 

7vVt5 K 
-fen* v >y 5: h" 
7 T^ZS K 

2 'J K> 
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2, 5-t + Ht i ;'Jy>yt> 
—US 5$ (B) Trii$;h,3±ieaMb^ 3 3. tl:<toT. -f >^CDR±£ii 

$i m s ti tz w m X- m. & u r t ^ ti £ «± uj & i* at & s *i § 0 

*f60^iitjur, i»^3Sf«i:iisaiti> ^ic$bi® • mm (at*) ©feau ssw* 
i»±-r 5 & #-t s t <d s *t-r o 

tJt (PROXEL) , 1, 2-'<>';^yf7 > ; i J>-3-*>«) , S75 

7jJ^\*5>H, 73^yt^- hS> 75v> ■ ^ T 7 - v > N t?us;>« 

> N fh7^>f7ij>i) % =r k KD»St h U * A N ft AM*- h 'J O A N p 
tfe5, (fcJStaflh 0"CI*|»WI»«y\> K7v * (&$S^ : 1 9 8 6 ) N 

So 

^*l&(DflS*1fcl*»*14CJ)«lai^ zkS14©4iji©fe©fc^a*©*»©#tefll«r 

$g#£*i£o 2®ja±$i#.^;b-ii5*i^ *©i»j**y»i*j*&ofcfti3Miija<D# 
lei*. 'J>fc < tfe 1 *t©fi£j&£U;b<, ^iHb^-e*5;t)!i<if*LUo fllx-ls^ 
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I*. #l3pl5£ftTr(±&lx;b<. MMM A/MmM B = 0 . 01-100 (Mtt) 

mmmoffiMmit&imm-c&m ^m-c&zw^ »s u < i* N o. ooi~i 

Oli%, J;OffH<l^ 0. 1~5Ii%-CfeS, 

m m * 1 3 ib « © « © m m & & & t m m v> m %t & #f * m u r u -c m m m n & % o is 

> * (ZTkftttlfef* ##*rs tir u\ t cfc i\ o 

— o© iz-ttst (i) Tsm$*izmmt%i<Dmm5utmHt& 

m-gzti-c&&-?zm'&, zcD-gm-niBrnte, o. 2-2011%, ^^su 

< li N 0 . 5-1 5 Sf«%Tr&So 
d*i£*$g0J§l:H13-f -Sfe*40!l;LI£-fl3:3ft ( 1 ) X-mztiZg-UiUftlzM 

-jubu 7- y >gu tfv 7 □ >m, bfy k>su iiigtt^fb>ft^fti 
%ft57U u < li's^ y vsm ; ^jxis* » :ry >^m^t urn 

t;/f>^*v; -^3m^cDj:-5fc*^>i*m ,• #0 x. is ^- ^ s + / >sfe*k 

rli*y 7$ □ >$fe*k -ho • — K □ V§fe*sk 77 U ->">^*4s 77'J 5>"y > 
aftT^XD-SIt5tfl)1?feoTtJ; < , ^© *§£•©*) t -±*st>l£ 
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V — "7 A , 4i7>^z -7AigCDct ?&t«0*f^>-cfcort«t < , £ 6 13 
I* ^ tl 6 £ SP # 1t £ 13 "T 5 U T - * * > T- o T ct U o 

7>h7i;u K>75ci:cD«i;d3&+y >mmm, watts* ©eta 
tem-&$'i%fc%knm*mif s zttfT'%z 0 ztub commit.* n^z>*T<D- 

-*7 C 3->I*7 l JiI^,7> : Er^A® < t3 7c£lS^©7J^^->-I:fe o It 
<tUU, tUi/-OA s >^^-7 AigCDcfc r> 7^* o Tfe 

«t < , £ ei3ict^ne»^gp73-#iiic#t-5 7Ku T-*5=-*>T-feor'fectL\o 
->t>^^^ urtt, flixtt-f > K7-U >3fefsk > h*7i; -^sfe#*a>«fc 

7^>^i|S4©ct-5 3ct7j;U/1f--7 ASfeSft ; 7^Dv7z>^lS ; 7>h7*y >^ 

7> : tlZ>7ACDct-7?c£M^O*7^7t->-efeor i fectlxUs t! 'J v ~ ^ A, 4-m.T 
>^-'7A^<Dct-7&#^CD*7^^->T'feo-C i fect <. c* 6> lz:lct^tie> ^gP7>« 

*»tt3fe*4i: LTtt. tttt%*k ^^^3(4. i&Sttgm, Kfc&m 

ni$tf&ifbtiZo *?* uutrot LTtt, 

C.I. ^-f U£ K U «y K 2. 4, 9, 23. 26, 31, 39. 62. 63, 72, 75. 76, 79, 
80, 81 , 83, 84, 89, 92, 95, 11 1 , 173, 184. 207. 211 , 212, 214. 218, 
21, 223, 224, 225, 226, 227, 232, 233, 240, 241, 242. 243, 247 
C.I. ^-f *U y h 7 , 9 , 47, 48, 51 , 66, 90, 93, 94, 95, 98, 

100. 101 

C.I. y-f L/7h-fiD- 8 , 9 , 1 1 , 12, 27, 28, 29, 33, 35, 39, 41 , 
44, 50, 53, 58, 59, 68, 86, 87, 93, 95. 96, 98, 100, 106, 108, 109, 
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110, 130, 132, 142, 144, 161, 163 

C.I. ?W 1 , 10. 15 N 22, 25, 55s 67, 68s 71 , 76s 77s 78s 

80s 84s 86s 87s 90s 98s 106s 108s 109s 151, 156s 158s 159s 160s 168s 
189s 192s 193s 194s 199s 200s 201 , 202s 203s 207, 211, 213s 214s 
218, 225s 229s 236 N 237s 244s 248s 249, 251 s 252, 264 s 270s 280s 
288s 289s 291 

C.I. y-Y h^7'y^9, 17s 19, 22s 32s 51 s 56s 62, 69, 77, 80, 
91 , 94, 97s 108s 112s 1 13, 1 14, 117, 118, 121 , 122, 125, 132, 146, 
154, 166, 168, 173, 199 

C.I. 7->-y Kl/>y S* 35, 42s 52s 57, 62, 80, 82, 111, 114s 118s 119s 

127s 128s 13U 143, 151 , 154, 1 58, 249, 254, 257, 261 , 263, 266 N 

289s 299s 301 , 305, 336 N 337s 361, 396, 397 

C.I. 7v*y KM-f^U'* h 5, 34, 43, 47, 48, 90 N 103 s 126 

C.I. KWxn-17, 19, 23, 25, 39, 40, 42, 44, 49, 50, 61 , 64, 

76, 79, 1 10s 127s 135s 143s 151, 159s 169s 174s 190s 195, 196, 197, 

199, 218, 219, 222, 227 

C.I. T^v K^JU-9, 25, 40, 41 , 62s 72, 76, 78, 80, 82, 92, 106, 
112s 113s 120s 127 : 1 s 129s 138, 143, 175, 181 , 205, 207 N 220s 22U 
230, 232, 247, 258, 260, 264, 271, 277, 278, 279, 280, 288, 290, 
326 

C.I. K^^V * 7, 24, 29s 48s 52 : 1s 172 

C.I . iJ7^f -f K 3, 13, 17, 19, 21 , 22, 23, 24, 29, 35, 37s 40s 

41, 43s 45s 49s 55 

C.I. "J7>f'f^W*H' h K 3s 4s 5s 6s 7s 8s 9s 16, 17, 22, 23, 

24, 26, 27, 33, 34 

C.I. UT^f-f^XD^ 3, 13, 14, 15, 17, 18, 23, 24, 25, 26, 

27, 29s 35s 37s 41 s 42 

C.I. U 7<7 t 4 ZTznV-l, 3s 5s 8s 10, 13, 14, 15, 17, 18, 19, 21, 

25, 26, 27, 28, 29, 38 

C.I. iJT^'f^?^ 4, 5, 8 N Us 2U 23s 26, 31 , 32, 34 

C.I. <-^'vHy K 12, 1 3, 14, 1 5, 18, 22, 23, 24, 25, 27, 29, 35, 

36, 38, 39, 45, 46 

C.I. ^-«>^/Wtb9 K 1 , 2, 3, 7, 10, 15, 16, 20, 21 , 25, 27, 

28, 35, 37, 39, 40, 48 

C.I. ^-5>>y £ -fxo-1 , 2, 4, 11 , 13, 14, 15, 19, 21 , 23, 24, 25, 
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28. 29. 32. 36. 39, 40 

C.I. 3. 5. 7. 9. 22. 26. 41 . 45. 46. 47. 54. 57. 

60. 62. 65. 66. 69. 71 
C.I. — v «v 7^ y £ 8. 

S^*qcD^(DA<?iJ^1:gSo *lXlz:||LT(**^--f >T=y ^X(The Society 
of Dyers and Colourists f§). r&fTftrjjgStHM J B*gt*M£ffitt*tt 
(1989 ^J). rgff^^jfe^ft^j CMC tHIK( 1986 ^TU). rep^M >*ft 
ffij CMC ttlKgd 984 ^T»J) . W. Herbst, K. Hunger ±±m\Z «fc 3 I ndustri al 
Organic Pigments (VCH Verl agsgesel 1 schaf t . 1993 ^tF'J) fii^S, M 

>mmm, * u u >s.u t ^ y ; >***»k -f >->-=r^M*4. y h*>mM*4. 

U) . 7v>S^ft<fe0s ftHlftfllH'CI&N ftfe^¥4<Z>C. I. Pigment 
Yellow 34, 37, 42, 53 &£\ m^hUU<D C . I. Pigment Red 101, 108 

C. I. Pigment Blue 27, 29,17:1 ^^M*4© C. I. 

Pigment Black 7,7^^^^ bfc£\ 6ifcgS#4©C.I. Pigment White 
4,6,18,21 te^Z^lf 5 tf-?#3„ 

□ >7=>ifi, t> K-^ + y >^©-f >y> k □ >mm (fetxisc. i. 

Pigment Blue 60 . Ifc46tt It U - h 'J 7 'J - ^ * iU **- ^ A 

O < . &\Z7$> □ ^7->mU (*? £ UTli. C. I. 

Pigment Bl ue1 5 : 1 . P 1 5 : 2. |SI15:3. P15:4. |a] 1 5 : 6 if 09^1^ £ □ ^7 
— >. ^ □ □ LfS^^-fbiS^^ □ *s7— >. 7^--5A7^Dv7-> 
-CliEfeW^I^ 860475 •^|3IB^©H*4. C. I. Pigment Blue 16Trfc£flft&Jl 
7^Qi'7r>, * »tv^Jg# Zn. Ni. Ti-efeS7^D$/7 7 ^>J5eir. ^"Ctif 
SUUfcCDliC. I. Pigment Blue 15:3.^)15:4. 7 )l 5 — ^ A 7 £ □ v 7 

->) tf^fc*?* UUo 

5^&tx U^fe©M*4l?li. T\/aitt (*? * UUtfflt trtt. C. I. Pigment 
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Red 3. pi 5 . p]11. p) 22. |b) 38. p|48:1. PI 48:2. p|48:3. p)48:4. pi 
49:1. PI 52:1. p| 53:1. PI 57:1 N p| 63:2. pi 144. p| 146. PI 184) 
"t>T-*0S UU^ODli C. I. Pigment Red 57:1. PI 146. p|184) . *±<7 
ij h*>M Ll\M£ brii C. I. Pigment Red 122. PI 192. PI 202. 

PI 207. PI 209. C. I. Pigment Violet 19. PI 42. fc T: $? * t l\ CD 
liC. I. Pigment Red 122) . ^;#>ffrrj- U — + $i$4^CD h UT'J-i^JI"! 
-^AM UUflJi: UTIi*-y->-r>ffi(D C. I. Pigment Red 81:1. 

C. I. Pigment Violet 1. pi 2 . p| 3 . pi 27. PI 39) . V**^ V >mM 
U (0!)jtl£C. I. Pigment Violet 23. p) 37) . *j*T V tf □ □ t □ - )l&m 
14 (09S.KC. I- Pigment Red 254) . ^'JU>M^ (0!l;LI£C. I. 
Pigment Violet 29) . T > S "5 * J >^M*4 ($J;ll£C. I. Pigment 
Violet 5:1. PI 31. pi 33) . ^^-^>i>*=r^ (0!lx.l£C. I. Pigment Red 
38. PI 88) S U < fflU6ti5o 

Pigment Yellow 1, 3, 74, 98. 71^1© C. I. Pigment Yellow 

12, 13, 14, 16, 17, 83. i^7 i ;f.0C. I. Pigment Yellow 93, 94, 
95, 128, 155. sOXJ 5 ¥ s ) □ >^(D C. I. Pigment Yellow 120, 151, 
154, 156, 180 but©li^>2/i'*>^'(b-& ! fe«:®*4t^ 
ffl U&t.CD) . -f V-f > K U > ■ -f V-f > h" U ^ >m^*4 Ll\0>Ji; tn± 

C I. Pigment Yellow 109, 1 10, 137, 139&£T) . * ^ 7 # □ >M#4 

LU^!li: LTli C. I. Pigment Yellow 138&£) . 7^A°>Kn>M 
«. (0!la.l£C. I. Pigment Yellow 24&£) * U < ffl U ft5 „ 

£ -f h) ^T'-'Ji'^y^&ifgiUUfcCDi: UTflfS 

ZlOOffli. XU>i;mm (C. I. Pigment Orange 13, 16fc£) ^>fttt*4 (C. 
I. Pigment Green 7&£T) =£&fll UTt «fcl\ 0 

imS14#J£ttS2 (0»J;ltf. J/7>*y7'J >^#J 

© EPIgiM > + EpJ5'J (CMCtBUfi 1984) 

® mmwmjfom&m (cm tarn. 1986) 
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® *B%if 5, 554,739 ^> P 5,571,311 ^ 

© #H7 9-151342 *K H 10-140065 -* N PI 1 0-2921 43 H 1 1 - 
166145 ^ 

Sill*. fflU3MMK:^*5i*T&*flCD*I*(Dfc<ZK ^Jx.l<IHB>Stt*!iai<»«»^» 

f8LMvm&*mftf8LM*m^z z twrnteZo ftWLMnmt utiiss? 3- 

69949 •*§•> RfHttSf 549486 M |3|3«i© £ (D £ 2p If 5 £ h/)<fg5 0 ^ > 

*&.ffi[Z&mT: $ & mn<D%L&l*. frWl'&-C0 . 0 1 ~1 Om CD®5HT:&£> 
Z.£tf#*U<. 0. 0 5 ~ 1 IX T-fc3 3 h^MlCi?* UlAo 

t h 9.-f * - % □ -f K s ;u . jj* - ;u 5 )u > 3 * □ - ju ^ ^ > y t - ;p 5 ;b N 7. - 
^*<^ife.ti-So mm\z rmmmmt>m&mi (cMctbis. 1986) iciest^fc 

So 

>^^- hU^A, 7 )l> * * ft >&i- h l ) r> AHCDT^^->tt#®>S 

-fe^JUtTU *J—<5Ia>7 D^-<h*s M-M^Hr^JUT^^-f — $A*n^ 

JUHi£tt*U©***(*-f >*fc**UT0 . 0 0 1 ~ 1 5 # * U < l*0 . 

0 0 5-1 0Si°/ ON HI-»* U < 1*0 . 0 1 ~5II%tfe5, 
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tit, ?kxi*7kt(}>m<D7k t Mm&&ffifemt<DM'£ty!)iz, ^mizit^xm 

**930W *6,IZl-r >^*I3 V 150°CW±©#M^^J$:a>& < t: 

* 1 @&^#1-5©A<i?* L < > £ 6C£ft£ 150°CJJl±<D#«»JWftj|>& < fe 
1 150°C*)1|CD#^>g^J&iJ>& < 1 fttfe^-TSODtfJ; * 

yotLTlt, T)U^-)U (MtLIZ, *>?j-)\,, 7a/s;-ji^ -i 

v-7un;-)[,, ^fv7^;-;k s e c - y 

y-JK > ^ y - s ^*-tf-y-JK □'v + iry -JK ^>v;U7JHi- 

^) > $>m7)v (mutes if u>yu^-;K >>-xf u>^ijd-;k 

h U if b >^ y n -;U N <KUif u>^u >yy 
7a bf U y 3 -JK ;j?y ?u bfU >^y =i -JK ^l/>^^-JK 
-^>5>-*-^ N > v^-JU, $TU-fe'J> % 'v ^ -y- > K y — ^JrW 

N yy n-jugfagft (Witt, ifl/>^U3-;K;^;n-j 

-f;K >>-if u >^;b=i -;i^y ;>< f ;n-f ;k S/*if u > $r y n - ju^e- y 
7f JH-rJk bfU>?"y n-Jl^y *f JH-f ;i, N 7atl/>^ij3 

^-f ;n-f ju. s/^n tfu>^y n-ju^y *f jn-f syi 
fu>^ju=]-;i^y *f;n-f;K if u > -7 y n -;us>"T-bf - s n if 

U >^;Uzi -JU^E y *f JH-f JU^-hf - K K'Jif U>^U3-j^y / 
f JH-fJk h yif u>^y 3-;u^ey if ;n-f ;u N if u>^yzi- 

7~>> hyi^y--»UT5> x N -p<f ^S>*l£ y -^7 5 N-lf Jky 

i^y-;u7 7 5> x ^ji/*y> N N-if;i/fj^u>, ifu>v75>>, 
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